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INTRODUCTION

The South Barrow No. 16 North Area well is located north-northeast of the
South Barrow Gas Field and southeast of Barrow, Alaska, on the National
Petroleum Reserve in Alaska. The well is situated 150' from the east line
and 459' from the south line in the southeast quarter of Section 1, Town-
ship 22 North, Range 18 West, Umiat Meridian. Drilling related cperations
commenced on December 15, 1977, with the mobilization of construction crews
and equipment for the building of the drilling location. Rig up operations
commenced January 8, 1977. The rig, Brinkerhoff Rig 31, was moved from
Anchorage tc the location pricr to start of rig up. Operaticns at South
Barrow No. 16 eunded on February 22, 1978, with the final movement of rig
components to South Barrow No. 17 and a general location cleanup.

The well was drilled to a total depth of 2400'. The primary objective was
the basal Jurassic Barrow Gas Sand, with secondary interests in several
sand stringers above and the "Argillite" basement below. At the conclusion
of the drilling evaluation operations, the well was plugged with cement and
mechanical plugs and temporarily abandoned.

Husky 0il NPR Operations, Inc., supervised and directed the drilling and

support operations as prime contractor to the Department of the Interior,
U. 8. Geological Survey, 0Office of National Petroleum Reserve in Alaska.

Brinkerhoff Drilling Company was the drilling contractor and Brinkerhoff

Rig 31, a National T-20, was the drilling rig used.



DISCUSSION

Field operations at the South Barrow No. 16 North Area location commenced
on December 15, 1977, with the mobilization of construction crews required
to build the drilling pad. Rig up began on January 8, 1978, and was com-
pleted, in 20 days. The well was spudded at 11:00 AM, January 28, 1978.

The rig was moved from Anchorage to Fairbanks by truck and from Fairbanks
to Barrow by air. Also, a drilling camp was flown from Fairbanks to Barrow
along with a sewer plant and a water plant. In addition, all rig support
equipment was flown to Barrow from Deadhorse. The movement of rig and camp
from Fairbanks was begun December 17, 1977, and completed on December 26,
1977. B8everal loads were taken to the Naval Arctic Research Laboratory
(NARL) due to problems with the airstrip at the well. Due to high tides,
the Elson Lagoon airvstrip was badly damaged. A second strip was built on
West Twin Lake and was operational on January 15, 1978. Construction of
the pad was delayed several days pending discussions with Ukpugvik Inupiat
Corporation cfficials in regard to gravel availability. The location was
completed on January 8, 1978, at which time rig up operations began.

Rig up operations were hampered somewhat due to the rig being rigged up to
drill for the first time since being remodeled and rig crews being unfamiliar
with the rig. Also, the camp was new and electrical, water, and sewer
systems had to be tied in. Approximately one day was lost in thawing the

13 3/8" conductor which had frozen prior to cementing. The conductor was
then cemented to surface with 250 sacks of Permafrost cement.

A 12" annular BOP and diverter lines were installed on the 13 3/8" conductor.
A 12 1/4" hole was drilled from 80" to 1510’. The hole was logged from 1510'
to the bottom of the 13 3/8" conductor with Dual Induction Laterolog-SP and
the BHC Sonic/Gamma Ray log. After logging, 9 5/8", 53.5#, S§-95, buttress
casing was run to 1487'. The casing was cemented to surface with 1020 sacks
of Permafrost cement on February 4, 1978.

A 12", 3000 psi BOP stack was installed on the 9 5/8" casing. The BOP rams,
choke manifold, and kill lines were tested te 3000 psi. The Hydril was
tested to 1500 psi. The 9 5/8" casing was tested to 1500 psi. To ninimize
formation damage, an inhibitive mud system of Calcium Chloride-Lignosulfonate
mud was mixed and the system changed over. The casing was drilied out with
an 8 1/2" bit and the formation tested to a 0.62 psi/ft equivalent gradient.
An 8 1/2" hole was drilled to 1851' where approximately 30 bbls of mud were
lost. After regaining circulation and conditioning mud, drilling was resumed
to 1923"' where another 30 bbls of mud were lost. After conditioning, drilling
was resumed to 1992', While tripping for a bit at six stands off bottom, the
well kicked through the drill pipe. The safety valve was installed and the
pipe run back to bottom. Gas was circulated out with partial returns. After
stabilizing the well, the mud weight was built to 10.5 ppg and LCM added to
the system. After pulling five stands, the well cwabbed on the sixth stand.
Four stands were rerun and the hole conditioned. Pipe was tripped out and
the well circulated each stand. Seven stands cut, the bit plugged. Pipe
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was worked and the bit unplugged. The trip out was resumed, circulating each
stand. The stabilizers were laved down. After tripping in, the hole was
conditioned. After washing 20" to bottom, drilling was resumed te 2397' with
minor mud loss. Core No. 1 was cut from 2397' to 2400' when the core barrel
jammed. The hole was conditioned to 2400'. A slow pit gain of 75 bbls was
taken while circulating. The well did not flow with the pump shut off and
had no pressure when shut in. The hole was stabilized and conditioned for
logging. The well was logged from 2392', logger's TD, to the shoe of the

9 5/8" casing with a Temperature Survey, DIL/SP, SNL/FDC/GR/Caliper, BHC
Sonic/GR/Caliper, HRD, Velocity Survey, and Temperature Survey (second run).
Attempted 86 sidewall cores and recovered 77, one empty and eight misfires.

After evaluation of the logs, open-end drill pipe was run to 2300' and Plug
No. 1 set with 175 sacks of Class "G" cement with 2% calcium chloride added
to the mix water. The cement was in place at 10:00 PM, February 15, 1978.
Plug No. 2 consisted of a 9 5/8" Halliburton cement retainer run and set at
1426'. Sixty sacks of Permafrost cement were mixed, 55 sacks squeezed below
and five sacks spotted on top of the retainer. The cement was in place at
12:30 PM, February 16, 1978. Mud was displaced tc water and water to diesel
at 1208" to the surface. BOPE was nippled down and the abandonment marker
installed. The rig was released at 8:00 PM, February 17, 1978. Rig down
coumenced and the equipment was moved to South Barrow Well Ne. 17 East Area.

All logs from the South Barrow No. 16 North Area Well were recorded on mag-
netic tape for ease in computer Interpretation. The hole was straight. The
maximum deviation of 1 1/2° occurred at 1510' in the 12 1/4" hole. The 8 1/2"
hole was drilled at 1© deviation.

Detailed drilling information in the form of bit records, mud summary, time

analysis, and casing and cementing reports, as well as geologic descriptions,
is included in the body of this reporc.
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Paein ©EC SUBMIT  TRIPLIGATE® Form approved,
{2 Iny 1963) (Other . cructions on Budget Burean No. 42.1t14

UN]TED STATES reverse elde)

DEPARTMENT OF THE INTERIOR O AR DS AR NI
GEOLOGICAL SURVEY N/A
NOTI CE OF INTENT TO DR”_L’ DEEPEN, OR PLUG BACK 6. IF I5DIAN, ALLOLTEE OR TEILE NAw
1a, TYI'E OF WOKK N/A . __ _
DRILL E DEEPEN D PLUG BACK D 7. ONIT AGEEEMEXT KNAME
b. TII'E OF WELL N/A
?‘_]__:EI_'L . __‘_‘Et_nr‘!}l._&-_] OTHER f(')l;il" ;'J;'g’”"_ D 5. FARM OR LEASE KaNT Nat iom.
2. WaME OF OFERATOR National Petroleum Reserve in Alaska (through Petroleum Reserve in .
Husky 0il NPR Operations, Inec.) %. wriL Ao, 5o, Barrow
3. ADUNESS OF OPERATOR Well No. 16 (NDI’th Ar
2525 C Street, Suite Z‘OOL_&Q_QI:'_Q}_-&EE’ AK __.99503 10. FIELD AND IQGL, Ok WILDCAT
4 r.00adfoN OF WELL {(Heport lucatlon clearly and 12 accordatce with any Stnte rcqulrements *} South Barrow Gas Fiel:
At surface 11, EEC,, T., K., M., OF HLE. T
150' FEL: 450" FSL AND EURVEY OB AREL
At proposcrf pred. zone
Same (straight hole) _ . _ Sec 1, T22N, R18W, UM
14, WISTANCE IN MILES AND DIRECTION FROM NEAHEST TOWN OR I'OST OFFICE® 12, COUKTY OR PARISH| 13. &TaTE
4.2 miles southeast of Barrow, Alaska L N North Slope Bprough, .
1D, DISTANCE FROM YROPOSED® 16, NO. DF ACHES 1K LEABE | 17. NO. OF 4CRES ASSIGNED
LOCATION TO KEAREST TO TINE WELL
’[.i?:(fHt‘:.)rn?;rlf:;:sdﬁ‘llgm\rnlﬁine fany) 239000' o _23___6_82_0_90 N/A
1R. DISTANCE FROM FROFUSED LOCATION® " 119, rroroses pEPTH T30 RGTANY OH CABLE TOOLA T
TO XEAREST WFELL, MRILLING, CGMI'LETED, .
OR AFPIIED FOK, ON THI3 LEASE, FT, 7390' 2575' Ko tary
21, tLEvaTioNS (Show whether DF, RT, GR, ete.) — 2% APTROX. DATE WORKE WELL STAIT
Ground = 8'; Pad = 12'; KB = 30" _ - Janvary 5, 1978
3. PROPOSED CASING AND CEMENTING PROGRAM
o 5_1-7;_0}_1:0_“:_ i s.-:[-;l or t\b-l_hc_- “llf_ll_f'll.l{ FooT E_R;TIXG TLEPTEH o QUANTITY OF CEMEMNT o
17 1/2" 113 3/8"(Cond,) | 72# ($-95) | 110’ KB 1 100 Sx Permafrost to Gurfac
12 1/4"  { 9.5/8" | 53.5# (8-95) [1500" ._|X 1020 Sx Permafrost to Surf:
8 1/2" 7" 18# (5-95) 2575" T 100 Sx Class "G" w/additive
from TD to T 1600'. Seconc
stage: Down squeeze through
Blowout Preventer Program- FO @ + 1300" w/t 60 sx Pern
frost. Arctic Pack 9 5/8"
From T 110" kKB to T 1500": 7" annulus through FO @ 122
12", 3000 psi, SA Diverter Assembly w/i' 60 bbls Arctic Pack.
- T ‘?17,0
poniYEe
From ¥ 1500 to TD: EC,FHCE OF " e
12", 3000 psi, SRRA BOP Assembly LSt T
w/3000 psi Choke Manifold and Kill Line. - .
pAn B
See Drilling Program for details. b o
oo el
L.,-----E)CCT"’ L aveY
;5. GEOL- - 7 N
- 2 ICHO A= HLAS

1% AROVE SDACE DESURIBE PROPOSED DeOGhast; I proposat 1= te decpen or plug Laek, glve data on present productive zoge and proposcd new productive
rone. IE preposal is to delll or doepen directionally, glve pertinent data on subsurface Mocations and nearured and true verlical depths,  Glve Blowow

[tre \-lutlr [rl‘OlFlln It 1I1}

TR ' -
B NRE &_}7_"/("%— - TITLE C.hlef Q_E Operatlons_ — mn_nec.ember_JS 19
--( This wp. |(“c-_-f-;_| ederalope State ur..u e )_ S T . T T
. T
COREORMS WITH PERTTNZNT 1>150U1%1rm5 10 crr z)loT & GAS SUPE Tt\lsr)n JAN 17 |978
o LR / . x"‘f_: - ’(/ . vime L ALABITA SRS BATR

CONDITTONS 0OF TONCDIRESNCE ATTACHED

*See Instructions On Reverse Side
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vonforms with
percinent

UNIlcer STATEDS
DEPARTMENT OF THE INTEZRIOR
GEOLOGICAL SURVEY

SUNDRY MOTICES AND REPORTS ON WLlLLS

([ra not use this form for proposals to deill ar ta daz2pen o plug back (0 a difforent
reservoir, Use Form §=331-C for such propos.ﬂs)

[]

IE cthar
2. NAME OF OPERATOR National Petroleum Reserve in

1, oil
well

gas
well

_Alaska (through Husky 0il NPR Operaticns, Inc.)

3. ADDRESS OF OPFRATOR
2525 € Street, Suite 400, Anchorage, AK 99503

4. LOCATION QF WELL (REPORT LOCATION CLEARLY. Se2 space 17
betow.)
AT SURFACE: 150" FEL, 450'
AT TOP PROD. INTERVAL:
AT TOTAL DEFTH:

FSL

16. CHECK APPROPRIATE BOX fO INDICATE NATURE OF NOTFCE
REPORT, OR OTHER DATA

NOTICE OF INTENT TO: SUBSEQUENT REPORT OF:

TEST WATER SHUT-OFF [] [_]
FRACTURE TREAT | (1
SHOOT O8] ACIDIZE ] (]
REPAIR WELL [ [}
PULL OR ALTER CaSING [ L]
MULTIPLE COMPLETE i1 [
CHANGE 7ONES (] {7
ABANDON“ ] (1
(other)_ Subsequent report of spud dare.

17. DESCFZIB:_ PPOPOSrD or LO“.’PIETED OPFRAHU‘JS (CI' arly state
inctuding estirmated date of slarting any proposed work. i w
measured and trua verticad depths for all markers and zones pr»:rtinen

This well was spudded at 11 AM, January 28, 1978.

a 12 1/4" hole below 13 3/8" conductor pipe set at 110" KB,
Hydril on the 13 3/8" conductor pipe was tested to 250 psi prior to spud.

diverter system is installed.
i~

g vt

5. LEASE
N/A —
6. 1€ INDIAN, ALLOTTEE OR TRIGE MA
N/A
7. UNIT AGREEMENT NAME

N/A_
8. FARM OR LEASE NAME  National

_ Petroleum Reserve in Alaska
9, WELL NO. South Barrow Well

No. 16 (North Area)
" 10. FIELD OR WILDCAT NAME
—_.Sourh Barrow Gas_Field
11. SEC., T., R., M., OR BLK. AND SURVEY OR
AREA
Sec 1, T22N, RIBW, UM

12. COUNTY OR PARISH| 13. STATE

_____ North Slope Alaska

14. AP NO.

ME

15. ELEVATIONS (SHOW DF, KD3, AND WD)
KDB_ = 30'

(NOTE: Rzport results of multipls completion or zons
change on.Form 95-330)

alf rartinznt details, and give pertfnent dates,

edl s dicectianally drilled, give subsurface locations and

tio this work)*

Operations began with drilling
The 12", 3000 psi
A

-
S

B COF

Cu & CA

Subsurfzce Safety Valve: Manu, and Type . . _

. lhe ing is true and carrect

Lyy;;r)‘hf‘ythatthﬂ-for hi

Cnng Chief of Opor:

\{.7 o {'Ihnsj;\_}ef\rftt‘ f"Of 5‘-—“‘0 <
e L AND CAS SUTERVISON
/",'_-_J_._. (r . r‘(‘ TITLE . S - -.li

g ol cant _,,u?-

. Set @ __ __Ft

] IOJ]SATF 30 J:"“‘;y 78-_.._

i 2 Fep™" 1978

JATE |

ovisions of
» CFR 221,

Titw

LREA

-t

Fhew ingtrnttlzes on Favera



ce-e aeeee  RECEINED . _

: P - .
UMl o ST‘,\L_J N 5. LEAST OFFICE OF 1. :
D‘tf-‘,‘\RT:\n‘]ENr OF ]}‘iE ”\J]—(_RIOR __N/_A o ___‘_oiL & GAS SH;“:“‘.}SO_E--_-
GEQLOGICAL SURVLY G. IFINDIAM, ALLOTTEE OR TRIAE MAME

. uEOtocieR | N/A____ FEB QM
SUNDRY MOTICES AMD REPORTS ON WELLS 7. UNITAGREEMENT NAME

{Da not wae this farm (o proposals to drilt or ta deepen or plug back i a different N/A ﬂTf\. N D raN .
fosarvoir. Uae Form 9=-3)1-C for such praposats) 8. fﬂHM 0‘? L EAS\L;-I\.‘(;,;EQ&» . ‘Né 6&{51
e e e e e e v o e — "CHOR,
1. oil gas - a _Petroleum Reserve in A as-
wezll £ wall other 9. \WELL PO,

2. MNAME OLHEWRAFOR National Petroleum Reserve in{ Scuth Barrow Well No. 16 (North Avce
_Alaska (through Husky Oil NPR Operations, Inc.) | 10. FIcLOORVILDCAT NAME

"3, ADDRZSS OF OPERATOR . South Barrow Jas Fi€ld
2525 C Street, Suite 400, Anchorage, AK 99503 | 11. SEC. T, R, M, OR BLK. AND SURVEY OR
T4 LOCATION OF WELL (REPORT LOCATION CLEARLY. Sze space 17 AREA _
balaw.) Sec 1, T22N, R1&wW, UM
AT SURFACE: 150" FEL, 450" FSL 12. COUNTY OR PARISHf 13. sTaTE
AT TOP PROD. INTERVAL, North Slope Alaska
_fT TOTAL DEPTH: o L 14, AP! }O, ’
16. CHECK APPROPRIATE BOX 1O INDICATE NATURE OF NOTICE,
REPORT, OR OTHER DATA 15, ELEVATIONS (SHOW DF,:KD3. AND WDy
30' KDB
NOTICE OF INTENT TO: SUBSEQUENT REFPORT OF: e =
TEST WATER sHUT-0FF ] L]
FRACTURE TREAT - |
SHOOT OR ACIDIZE 1] {J
REPAIR WELL l—.,l [;] (NOTZ: Pport results of mmultinte completion nr rons
PULL OR ALTER CASING {] (] change on.Form 5-330)
MULTIPLE COMPLETE i] ]
CHANGE ZOMNES (] £
AHANMDON® ] 3

(othary _Subsequent report of running and cementing 9 5/8" surface casing,

17. DESC PEJ._ r %(JF‘Or =D O? con Pil s GP:.: Arr’)‘iS (Cf"dh_/ stite all ;1 tinent datails, and give partinent datzs,
including estimated date of starting any proposad work. [F well is dircetioaal Yy deillzd, pive subsurface lucations eng
measured and trua vartical depths for el 1nafrecs and zones pertinznt to this work }*

A 12 1/4" hole was drilled to 1510' and logged. Conditioned hole and ran 36 joints
of 9 5/8'", 53.5 1b/ft, S-95, Buttress casing and landed at 1487' KB with the duplex
float collar at 1444'. Centralizers were located 10" above shoe, one every other
collar (Wo's 1, 3, 5, 7, and 9) aud one on last three collars. Ran duplex sLlnger.
Conditioned wud and pumped 20 bhls water, 1020 sacks Permafrost IT (14.6 PPg), and
displaced with 10.7 bbls water. Full returns throughout cement job with good cement
returns at surface. Cement in place at 3:30 AM, 2/4/78. Unsting from duplex collar.
Floats held. Landed casing and set slips. Nipple up wellhead and SRRA BOP stack.
Tested rams and choke manifold to 3000 psi. Tested Hydril to 1500 psi. Tested 9 5/8"
casing to 1500 psi. Drill out float collar and shoe to 1520'. Pressure tested
farmation and shoe bond te equivalent gladJLnt of 0.62 psi/ft with no indicated
leak-off, Total WOC time: T 84 hours

Sulisieface Safety Valve: Mang. aad Type o L L. il o e e i e, St @ _FL

I8, | herehy contify thal the g4 coing is trae and correct

5|r:n;'nmd§<_ AR, une Chief of Operariongse _____‘6_&_3:?:{-117
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RICEVED

UNI] F STATES 5 i1...5E ONSH_:‘-E Dicl ol e
DEPARTMENT OF THE INTERIOR N/A
GEOLOGICAL SURVEY 6. IF INDIAN, ALLOTTEE QR TRIBENAME0
— N/A
\.J'l\l

SUNDRY NOTICES AND REPORTS ON WELLS ;}:N'TAGREEMENT A GICAL SURVEY
' .;u—u’ﬁDAGE.. ALASKA

{Oo not uss this form far prbfao;ah ta drilf or to despen or plug bach to x differant by NEL /
res=rveir. Use Form 9-331—C for'such proposals) B. FARM OR LEASE NAME National
1. ol _— Petroleum Reserve in Alaska
well L well other 9. WELL NO.

2. NAME OF OPERATOR National Petroleum Reserve in|_South Barrow Well No. 16
Alaska (through Husky 0il NPR Operations, Inc.) | 10. FIELD OR Wil DCAT NAME

3. ADDRESS OF OPERATOR South Barrow Gas: Figld
252% C Street, Suite 400, Anchorage, AK 99503 11. SEC,, T., R.. M, OR BLK. AND SURVEY OR
4. LOCATION OF WELL (REPORT LOCATION CLEARLY. See space 17 AREA ]
below.) See 1, T22H, R18W, UM
AT SURFACE: 150" FEL, 450" FSL 12. COUNTY OR PARISH] 13. STATE
AT TOP PROD. INTERVAL: North Slope Alaska
AT TOTAL DEPTH: YT
16. CHECK APPROPRIATE BOX TO INDICATE NATURE OF NOTICE,
REPORT, OR OTHER DATA 15. ELEVATIONS™(SHQW DF,2XDS,7AND WD)
30' KB
NOTICE OF INTENT TO: SUBSEQUENT REPORT OF:
TEST WATER SHUT-OFF [ 1
FRACTURE TREAT il 4
SHOOT OR ACIDIZE O 1
REPAIR WELL D D {(NOTE: Rzpart reaulls of multipla completion or zons
PULL OR ALTER CASING (] £ change on Form 9-330).-
MULTIPLE COMPLETE iJ 0
CHANGE ZONES ] L}
ABANDON® (W X
(cther)

17. DESCRIBE PROPOSED OR _(ZOMF’LEFED QPERATIONS (Clearly state all partinent details, and give pertinent datss,
including estimated date of starting any proposed work. If well is directicnally driflad, give subsurface Jocations and
measured and trua-vertical depths for all markers and zanes pertinent to this work.)*

This well has been plugged and abandoned. The well was drilled to a total depth of

2400' XB. .The necessary logs for evaluation were run and the well plugged and

abandoned as follows. Conditioned mud at 2300' through open-ended drill pipe.

Spotted 175 sacks Class "G" cement with 2% CaCly from 2300’ to 1850' in open hole.

Cement in place at 10:00 PM, 2/15/78. Pick up to 1450' and circiulate. WOC 12 hours.
Ran 9 5/8" cement retainer on drill pipe and set at 1426' KB. Establish injection
rate below retainer of 4.6 BPM at 700 psi. Squeeze 55 sacks of Permafrost II

cement below retainer and spot 5 sacks on top of retainer. Cement in place at

12:30 PM, 2/16/78. Pick up to 1208'. Reverse out mud with water and reverse out
water with diesel. WNippled down and set abandonment marker.

Subsurface Safety Valve: Manu. and Type e Set @ Ft.

18. | hereby certify that the fgregoing is true and correct

smeoa?’?% y rmee Chief of Operationsare .2/ QM 78

: ! * (Thi tor Stat= gff
v forms with /\ ] /// / {This 5pacu[f?ir!‘e_£_l_de:;?ro:~ r:i?_;ie::.:) k. e sy,
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© inent. SO e L S e L YTV O - ™~
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‘ovisions of
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“i5. HATE sFUDDED

Ui TED STATES

DEPARTMENT OF THE INTERIOR

GEOLOGICAL SURVEY

SUBMIT IN DUPL..

WTE"

{8ce other in-
atructinna on
reverse side)

Form approved,
Budget Buresu No. 42-R3565.5.

5. LEASK DESIUNATION AND BERIAL NO,

N/A
WELL COMPLETION OR RECOMPLETION REPORT AND LOG* | 8™ = s et

Ta. TYPE (iF WEZL: Ol

WELL
b TYPEOF (TOMPLETION:
Nrw WORIK DEED - D
WILL OVER EN

LERY- 1

WELT D
TLUG E‘}

DACK

PIFF.
LFRYR.

Other

2, NAME oF OFERATOR

{through HusKy 0il NPR Operations, Inec.)

pay [E Other __gn,q.;g;;_mﬂ._ﬂﬁlc&:

National Petroleum Heserve in Alasﬁ

T. UNIT LORECMENT NAME

N/A

B, FARM OB LEAZE NAME

National
Petroleum Reserve in Alask

COMSERVATION DIVISIOND: WLt wo.

3. ABDRMSY CF OPCRATOR

2525 C Street, Suite 400,

Anchorare, AK

99503

U [ cidalte JJCALLi‘ﬁ‘SOUth Barrow Well No.
AITHOUGE, A

16

10, FIELD AND POOL, OR WILDCAT

4. 1LOCATION OF WELL {Report Iocafion cicarin and i guc uru‘ancc twith any Etate reguiremente)®

At surface
At top prod. Ioterva! reported below

Ai total depth

150" FEL, 450' FSL

(Straight Hole)

{Straight Hole)

Scuth Barrow Gas Field

11, 8EC., T, ., M,, O RLOCK AND SUGYEY
OR AREL

Sec 1, T22N, RIBW, UM

‘ 14. PTRMIT NO. DATE IBBUED 12. coUNTY OB 13, amate
PARISE
N/A | B/A North Slope { Alaska

16. DATE T.D. REACHED

17. path coMrL. (Ready fo prod.)

18, ELEFATIONS (DF, RED, RT, R, ETC.)Y

15. ELEY. CAAINGAEAD

1/28/78 2/13/78 2/16/78 P & A ' X !

2§. TOTAL DEPTH, MD & TVD 1. PLUG, BACK T.0., ME & Vi 22, IF MVLTIPLE CONFEL, 23. TNTERTALB RCTARTY TOOLE CAMLE TOOLE
HOwW MaANYTS DRILLED BY

2400' MD & TVD | 1414' Mp & TVD ! None ——> | Rotary |

24, PRODUCING INTERYAL{8), OF THIS COMPLETION—TOP, BOT0M, NAME (MQ AKD TVYD)}*®

25. Wi CIRECTIONAL
BURYEY XNADE

None No
2§. TYPE ELECTRIC AND OTHER LOGS RUN 2T. Wam WKLL CORED
DLL-5P, BHC Sonic-GR, FDC-CNL, HRT, HRD, Velocity Xes
25, CASING: RECOQORD (Repart all strings eet in weill)
CTASING AIZE WEIGHT, LE./FT. DEFTH BET {40} HOLT EIZE CEMNENTING ABCORD AMOUNT PULLED
13 3/8" 72 99’ Mp 18" ....250 Sx Permafrost II | None .
g 5/8" 53.5 1487 Mp | 12 1/4" 1000 Sx Permafrost II ) None.
29, LINER RECOR®D 30, TUBING RECORD
nze TOP (MD) BOTTOM (MB) |sicxs cruenr* SCREEN {MD) stzE DEFTH BET (MD) PACKER SET {MD)
None L None
31. PERVORATION RECORD {interval, alizc and numdber) 82, ACID, SHOT, FRACTURE. CEMENT SQUEEZE, ETC.
None DEPTH :N'rznu:, {MD) 4MOUNT AND KIND OF MATEKRIAL USED
1850' to 230Q' (175 Sx C1 6 w/2% CaCls
Open Hele Plug
1414 to 1539' {60 Sx PF II, 55 Sx Squeezed
Retainer @ 14261 Below Retainer + 5 Sx
33.+ PRODUCTION

Spotted on Top

DATE FIRST PHODUCTION

PROGUCTION METHOD (Ficwing, gae lift, pumping—size ond type of pump)

WEILL aTaTUa {Producing or

thutin)
None Plugged & Abandoned
DATE OF TEET HOUHN TESTID CHOKED SBIZE CRUD'N. FOR QIL—BBL. AAB—~MCF, WATEL—BAL. GANOIL BATIO
TEST FERIOD
— | | |
FLOW. TUBING PRRSN. | CA3ING PRESSURE | CALCULATED n1l—BBL. GAB—MCT. WATER-—BBL. QIL GEAFYITT-4FL {CORE.}

24-HOUR RATE
— |

Noue

2! BPORYTION OF GAN (501d, wicd for fuel, venled, ¢ic.)

TEAT WITNNARED RY

35. LIAT GF ATTACHMENTS

Wellbore Schematic

36. 1 hereby certify that th,fcr“{f' end attached {aformation | complete and correct as determined from all avallabie records

A

BIGN

2okl

TITLE C/’f,( &ﬁ&’&/zpn.:

oare LY Feb. 728

*(See insfruchons and Spaces for Additional Data on Reverse Side)
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1/8/78
1/9/78 ¢

1/10/78

1/11/78
1/12/78

1/13/78

1/14/78

1/15/78

1/16/78

1/17/78

1/18/78

1/19/78

RIG UP AND OPERATIONS HISTORY

Rigging up camp. Accepted pad 1/7/78 at 4:00 PM. Set remaining
camp units.

Rigging up. Set mats and lower sub. Built steps for camp,
Worked on camp.

Rigging up. Set lower sub-base. Electricity in camp.

Rigging up. Set in top sub-base. Put in false walls. Set in
drawworks motors and rotary table. Built steps to camp and
worked on camp units.

Rigging up. Set in dog house. Welded hinges on wind walls. Put
derrick together. Picked up and laid mats. Set in water treat-
ment and SDU houses. Hooked up sewer lines.

Rigging up. Put derrick on fleor. Raised A frame. Set pump
houses, generator house, water tank, and boiler house. Built
berm for fuel tank. Hooked up sewer and water lines to camp.
Worked on camp.

Rigging up. Set mud tank. Set rig fuel tank and hooked up fuel
lines. Started rig generator. Started Tioga heater. Worked on
camp, SDU unit, and water treatment plant.

Rigging up. Set 20,000 gallon fuel tank. Put up wind wall on
rig. Strung up blocks. Set Halliburton house. Hooked up steam,
mud, and water lines. Worked on camp. Sewer and water treatment
plant running.

Rigging up. Installed monkey board. Worked on Halliburton
house. Set cement tanks. Hooking up steam, air, water, and
diesel lines. Fired boilers.

Rigging up. Raised derrick. Thawed ice and snow out of mud
tanks. Started pump metors. Worked on mud and accumulator
lines. Hooked up Halliburton unit.

Took control of Delta Commander 1/16/78 at 6:00 PM.

Rigging up. Completed hooking up Halliburton unit. Hooked up
lights to rig. Put in mud lines and stand pipe. Built drip
trays for diesel tanks. Repaired drain lines in showers.

Rigging up. Cleaned around location and camp. Wired and started
Halliburton unit. Rigged up heaters on rig. Put cement on back

side of cellar. Pulled 33,000# on 13 3/8" conductor. Would not

move. One-inch pipe beside 13 3/8" stopped at 8 feet. Installed
steam lines in mud pit.



1/20/78

1/21/78,
1/22/78

1/23/78
1/24/78
1/25/78

1/26/78

1/27/78

1/28/78

1/29/78
Footage
80’

1/30/78
568"

1/31/78
423"

2/1/78
258"

Rigging up. Rigged and ran 2" line 77 feet inside conductor.
Steamed on 13 3/8". Pulled 13 3/8" loose. Rat hole would not
g0o- Recut hole in upper floor. Trying to get in kelly.

Rigging up. Set rat hole. Steamed conductor; pulled free at
10,000 #. Rebuilt legs on Halliburton tanks. Made top con-
nection to cement 13 3/8" conductor. Cut 210 sacks of cement.
Rigged up two cellar pumps. Preparing to cement conductor.

Rigging up. Rigging up to cement. Broke circulation around
13 3/8" conductor. Halliburton cemented with 250 sacks of
Permafrost. Circulated 25 sacks. Cement in place 1/2?1/78 at
3:00 PM. WOC. Cleaned up snow around location.

WOC - 36 1/2 hours. Released pressure; no flow back. Rigging
up to cut casing and nipple up. Rigging up logging unit.

Rigging up. Cut off 13 3/8" conductor and welded on 13 3/8"
OCT starter head. Mixed mud. Nipple up BOP.

Rigging up. Nipple up mud spool, diverter lines, and Hydril.
Worked on rat hole and kelly boot.

Rigging up. WNipple up BOPE. Hooked up kill line, diverter liné,
and choke manifold. Changed Hydril rubber. Spare element wrong
size; waited on new element. Nipple up.

Rigging up. Tested choke manifold. Completed diverter line.
Put blower on No. 2 drawworks motor. Put bladder in accumulator.

Rigging up. Installed well identification sign. Repaired Swaco
valve in choke manifold. Tested choke manifold and kill lines
to 300 psi. O0.K. Tested Hydril to 250 psi. O0.K. Tested weld
on braden head to 250 psi. 0.K. Worked on pump controls.
Spudded well 1/28/78 at 11:00 AM.

Total Depth: 160; Mud Weight: 9; Viscosity: 39.

Worked on and cut off rat hole. Worked on crownomatic. Drilling.

TD: 728'; MW: 9.4; Vis: 36. Changed out shaker screens to 20 X
20 . Drilling ahead.

TD: 1151'; MW: 9.9; Vis: 40. Drilled from 728' to 1151'. Tripped
for bit. Tight hole. Tripped in with Bit No. 2.

TD: 1409'; MW: 10; Vis: 38. Drilled from 1151' to 1409'. Changed
out fuel pump in drawworks engine. Waited on governor for draw-
works engine. Circulating.

10



2/2/78
101"

2/3/78
OI

2/4/78
Ol'

2/5/78
Ol

2/6/78
0!

2/7/78

2/8/78
282"

2/9/78
200"

TD: 1510"'; MW: 10.1; Vis: 38. Circulated and waited on part for
drawworks engine. Made short trip to wipe hole. Worked on No. 1
engine. Cleaned out to bottom 5 feet of fill. Cooled transfer
case and changed o0il in same. Tripping out to log.

TD: 1510"; MW: 10.1; Vis: 38. Made short trip to shoe. Circulated
and conditioned for logs. Ran DIL/SP/BHC-Sonic GR. Tripped in to
condition for casing. Circulated. Tripping out.

TD: 1510'. Cleaned mud pits. Finished trip out. Rigged up and

ran 9 5/8", 53.5#, $-95, BTIC casing. Set shoe at 1487'; set

duplex float collar at 1444'. Tripped in with stinger and con-
ditioned mud. Cemented with 1020 sacks of Permafrost cement at

14.6 ppg. Mixing rate: 5 1/2 BPM. Preceded cement with 20 barrels
of water and followed with 2 barrels of water. Received full
returns while pumping. Final cement returns: 14.6 ppg. Cement in
place at 3:30 AM, 2/4/78. Tripped out with stingers. Flushed BOP
stack. Waiting on cement.

TD: 1510'. Cleaned mud pits. Cut off diverter lines. Cut off
13 3/8"” head. Cut off 9 5/8" casing. Ground down OD on 9 5/8"
casing for slip on casing head. Built berm around rig fuel tank
and installed new liner. Put 10 sacks of cement around 9 5/8"
casing. Waiting on cement.

TD: 1510'. Welded on 10", 3000 psi X 9 5/8" slip on head. Set in
drilling spoel. Modified driiling nipple. Hooked up Tioga heater
and laid duct to rig. Moved 20,000 gallon fuel tank and hooked up
to camp generator. HNipple up.

TD: 1510"; MW: 10.3. Fabricated and hooked up choke and kill lines.
Hooked up hydraulic lines. Installed turn buckles on stack. Tested
BOPE and rams to 3000 psi, Hydril to 1300 psi, and choke manifold to
3000 psi. Installed bit guide; changed valve on stand pipe. Trip-
ping in hole.

TD: 1792'; MW: 10.2; Vis: 38. Picked up BHA. Took SLM in hole;

float at 1444'. Drilled cement to shoe at 1487'. Tested casing
to 1500 psi. Tested o.k. Drilled out shoe and 10" of new hole.

Tested formation to 0.63 psi/ft equivalent gradient. Tested o.k.
Drilling ahead.

TD: 1992'; MW: 10.3; Vis: 42. Lost circulation while drilling at
1851' (30 barrels) and 1923' (30 barrels). Conditioned mud and
drilled to 1992'. Tripped for bit. Well kicked through drill
pipe. Installed inside BOP and tripped back to bottom, Started
pumping down drill pipe; no returns. Closed Hydril and circulated
through choke. Pumped 30 strokes w/1000 psi on drill pipe and 0
psi on the casing pressure. Opened Hydril. Closed Hydril and
pumped 41 strokes w/700 psi on drill pipe. Opened Hydril and
pumped 29 strokes w/100 psi on drill pipe. Regained circulation
and condition stabilized. Circulating and conditioning mud.

11



2/10/78
OI

2/11/78
168"

-2/12/78
88"

2/13/78
49"

2/14/78
Cored 3'

2/15/78
07

2/16/78

2/17/78

2/18/78

TD: 1992"; MW: 10.4; Vis: 45. Circulating and conditioning mud.
Added LCM and built weight to 10.5 ppg. Pulled out of hole.
Swabbed with five stands out. Ran in hole four stands. Circulated
and worked pipe. Tripped out, circulating each stand. Bit plugged
seven stands out. Worked pipe and unplugged bit. Tripped out,
circulating each stand. Laid down stabilizers. Tripped in and
circulated. Washed 1950" to 1970'. Circulatingout trip gas.

TD: 2260"'; MW: 10.8; Vis: 54. Circulated and washed 20' toc bottom.
Drilling ahead.

TD: 2348'; MW: 10.8; Vis: 48. Drilled to 2308’ and tripped for bit.
Ran Bit No. 5. Bit plugged; could not unplug. Tripped out and
unplugged bit. Installed larger nozzles. Tripping in.

TD: 2397'; MW: 10.8; Vis: 44. Tripped in; bridge at 2280".
Circulated out trip gas. Washed 25" to bottom. Lost mud; added
LCM. Drilled to 2397'. Tripped for core barrel. Coring.,

TD: 2400': MW: 11; Vis: 52, Jammed core barrel Neo. 1 with 3' core.
Circulated and conditioned mud., Added LCM and weight material.
Gained 75 barrels fluid in pit. Tripped out to leg. Ran log in
hole to 2392'. Ran temperature survey, DLL/SP, CNL, and Density.
Core No. 1: 2397' to 2400'. TLogging.

TD: 2400'; MW: 11; Vis: 49. Ran BHC Sonic/GR and HRD from 2392

to 1487'. Ran velocity and temperature survey frem 2392' to 60°.
Attempted 86 sidewall cores; recovered 77 (1 ewmpty and 8 misfires).
Logging completed at 3:00 AM, 2/15/78.

TD: 2400'; PBTD: 1420'; MW: 11; Vis: 47. Laid down drill collars.
Tripped in open ended to 2300'. Circulated and conditioned hole.
Pumped 175 sacks Class "G'". Cemented with 2% CaCly in mix water.
Cement in place at 10:00 PM, 2/15/78. Picked up to 1450' and
circulated. Plug remained in place. Tripped out and picked up
9 5/8" cement retainer and ran to 1420'. Waiting on cement.

TD: 2400'; PBTD: 1426', Set cement retainer at 1426'. Established
injection rate and pressure of 4.6 BPM at 700 psi. Pumped 60 sacks
of Permafrost cement—-55 sacks below and spotted 5 sacks above
retainer. TFinal pressure: 500 psi. Cement in place at 12:30 PM,
2/16/78. Tripped out to 1208', Reversed out, displacing mud to
water to diesel. Laid down drill pipe, kelly, and rat hole.

Thawed mud lines. Nipple down.

TD: 2400'; PBTD: 1412'. Cleaned mud tanks. Set out ramp and cat

walk. Hung off BOP. Broke out diverter line. Released rig at
8:00 PM, 2/17/78. Rigging down and moving rig,

12
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0 0 20 20 30
Drilling Time (Days/)
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150" FEL and 450 FSL
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HUSKY OIL NP R Operations
NATIONAL PETROLEUM RESERVE - ALASKA

14



WS Yy ML CHILMIES

pPIUOpPUEgE PUP PosdniT] 26T R JHMddddnl 0006 1L B |58 /T Ive tl Ly [UTTITPO%¢e gL/
I4:) g | XL {00u0% 00006 L 7S 9/ (VI &t By [0 1T pUve CT/¢
S0l moay pInty @wcﬁmu, 06 OT | IL|000SY PO0GE | " | " 1E ] ~dag|c'g L/1U19T] 797 ¢S5 [OTITheEd ¥1/¢
uoTjrwiol 0} pnw s(qq Q01 IS0 06 0T I7/1]00054 PO00ZT 3 Q“f{ 15°8 LIT TS g1 #% |8 01 Fote t1/¢
— CTTpweqE SUTTLITIA]C U6 OT 1R /TI00008 DO0O/Z £ d'7{0%¢6 577 {¢1| Ot 09 [8*0TRICLE 21/
[ PESYE SUTTTTIQ 76 g IIo0008 PO00T 1T "[7|076 | "6/T |G| O [T 9% [@T0TkScc 1172
,c66T ' 2T0U paqqesg 08 ¢ |%/T[000STTOOOUY vt T} '8 6/t 38 0¢ 87 |9'0TK66T 0T/¢
T0%8T 78 SUINMIsx 3507 0B ¢ 10 [0000CT0000% 3 clf OB { 07919 Te 0U [ET0TEeBT 6/¢
pesye SUTI11aQ 96 ¥ |%/1|00000TP000S 2 ¢ | 6 10°00 w/c[v | 6 SE [CDIPSIT g7¢
dm EurTddIy — 17~ . [N I R S T OTESTT L7z
P i T XTR — ’ CTOTESYT 9/¢
TITA UeaT7T pue dqungT — BRI C7e
7 T T [ERTTYY [ 8/% 6 Urd 8 ET | 1Li0f 00%E £ TTTELSTE /e |8 T B |T°0T¥8%1 kie
I3AYTET JUITT99%3 — podd8o1|™ — 7% ~[eTi IXj0T "00Se [ 171 e 7 TRl S H/z1eg| T B [T°OTPTST /¢
- T TT88T 03 HOA L8 ET 1 4Li0T ‘S 1 S A F I B N o8 A v/ |8 <1 8¢ |T°0TPIST k4
T caTdues xood - AeTI 3UTTITI] 28 AN BEM L4 O0CE 1T TeT 71 %156 v/ 8 Al 8t |0°0TROVI 1/2
[ T T gUrquIis SPI[Of puf IU¥TISH 6] 776 1 3ifoz WooT {1 et 1T SY6| 979 U1 I¥ [976 {511 TE/T
- 1+ 4 4 1 ) £ AR B4 % SN £ TN A A €< AN (o700 N AR /2 SRR B b f -3 A A Y 0T | 9¢ [ %76 |I69 og/T
[~ T T T AP0 SUTTITI| Co | IS IRTE[SE 00T IRES 21076 /T 127 %1 6t 076 PBT 6/ 1
- T ITem peppnds Tl 61 € ¢ [O% 00Z¢ |71 18 e se| 8/T |8 FA gt |9°'8 8¢/1
Y B 13 N (A A 00Zz | 1 E| 19186 9T/0UTT| T | Z% |S°8 £T]T
o . 86 Jz (oo 0022 £ 91| ¢-6| 9t/otteT] =zt Zv |<°8 92/1
T g6 it 0 [0 00ce £ 91| ¢°6| 9tT/0T el Z1 O 168 ST/1
T 7pnuw pnds PIXIK g6| e {010 wose || T 8T| 0°g| oT/9 [0T] 09T [ o] e/t
peu| g [ n | w] . wdd wdd  Hyw R/ PPl PR [o FETLT PRI Y 40 %da 6} s . 8/61
INIWL¥IHL ONY SHEYHIY prw  mom| oo || ¥ © 1 jd| “9 een!l anen | rw {o dg]  res o Ad ] Idw 2ag | 1PA1) ey
232 1HO1 3N ONYS SISATNYNY 31vH1ITI04 NOLLYHLTI4 Hd %139 di ALVSOISIA LHH3M | H14 30 11vad

W D0F?  Hid3Q 1¥LOL
u 10 your Mg ona

] m\rm.ﬂ‘-_ﬂ (1] Jucmm\m m
WTTPE M7 ET WY¥S08d ONISYD

UBU1O4 /TTIOJUTYH 43ANIONT Q104 v8

8L/LT/T 3179

LHIQd A DC LS

Nee dml T o3 Vaddl  MNOIL¥301

AUBdWc) SUIlLL4A0 JFouiasurig

HOLDYHINOD

NQOHw y3jioN ALNNGD

91

*oN [I2M Moaled yinog

BYSETV FLvLS

SADIAYAS DONI'TIIEAd JLLOUYV

*oul ‘suorieaado ¥aN [TO AMSTH

TFIM

ANYIWOD

15



16

ajo o S [ 8°0T|09 [ 09 | 002T| oI Tl 8T ST (SL° Z ¢ 66€T STLE9SE Ruowtd {7/1 8| 9
9z1 uosUSYSTIAYD

I[ 2] £ 16 |8°0T|[06 | 06 | 009 | o1 08 0t 6 |s£° [S'6 198 [S6eT| 9T] 9T 91| ¢18¢H| rve| Jsofg/1 81 ¢
AL

Il ¢ €| 05 [S°0Tj06 | 06 | 009 | I 08 0z G'OT [SZ° [ S°6T| LTIE |60EZ| 9T| 9T| 97| 6s6M¥| 9IX| DIHZ/1 8| ¥
€11

Iy z{ ¢| o5 |%01l06 | 06 | O0CT! ol 08 Y4 8 6T [6L°68|S2' 7| 647 12661 6 | 6 | 6 | 0£0ZXx| rex| DIH /1 8| ¢

I 21 €] 8 | 1°01| 211} ZIT! Q0§ |oS 1 09 6T 1°0¢ | $°19] 81{¢9¢ [€IST} ZT| ZT| Z1| %00UL [r€0SC | OIH Iv/1 zT ¢

I z| z| os |06 [otT| o1iT| 006 [.%/c] 09 ¢Z ST | STHZ| STER| TLOT|TSTT] 2T CT| TT{ OL(HA[PEDSO0| OJIH /T 21l 1

9 8 L | SIA LM ['NdS ¥3NM[$S3¥d[A3Q| ‘Wd'd (870001 "HH |'SHH | NNM 1no| € 2 1 | 18 40| 3dAL [Hoan| FziS| ON

300217°7Na anw SdNNd dWNd[LY3A|AHYLIOME| 1HIIZM| H3d L4 "0V | 'SHK ['39.14d([Mid30 32§ 13ar ON'H3S| 1i89 114 8 lig

ady0234d 119




PAGE _ 1. oF _1 CASING TALLY DATE: lebrunry 3, 1978

FIELD NPRA _ LEASE & WELL NO. So. Barrow Well No. 16 TALLY FOR 9 5/3" CASING

JO.NT | FIRST MEASUREMENT [CHECK MEASUREMENT] JOINT - {FIRST MEASUREMENT [CHECK MEASUREMENT] wr
MY FEET o0's FEET ao's GR NGO FEET Qo's FEET 00'S GR
O a T2 N R R PSR S W L
20 AL | 74 R 242 ] 56 . _
3| se _las 3] s |ie
1 DT R N R 4l ar e
s| 38 | 14| L I R
eb e Loz |1 6] 40 |3 |
7l a2 les || o
8| 42 3 | 4 8l ) _
) TR I e B
0 40 90 0
TOTAL A 410 73 TOTAL D 245 87
el ss | Al
s| a3 s | | 5|
orlao fso | | ]
B 8l 40 p 88 v 1 . 8l _
I U3¢ N IO T DR . _
D 42 70 0
TOTAL B 415 23 FTATAL E
| ST Y N I N ToTALA| 410 |75
C2boa bs2 |l TOTAUB| 415 |23 | Lo
sl s e o | ToTALC| 411 ly7
a2 fse | b TOTALD| 245 |87 | 1483 60
5|40 a7 g TOTAL E ;3 66
8] 40 6 | 1. ot | 1483 leo | 1480 -

TOTAL

411 77 17




Lease S@uth_Bartow.Gas Field. .. .__
Stze Casing S.A3 __3_/§'_'____._._.__
Hale Size 20" " Mud Gradient __ ___

Casing Equipment

above shoe, __

and e

Miscellaneous {baskets, etc))

Cement {around shoe}

MNo.

Sacks Brand
(1 210 _Howco
{2} S : .

Cement through (DV, FO) Collar at

MNo.
Sacks Brand
13) e
4 ___. e _

CASING OR LINER CEMENT JOB

80'

eeeee Setting Depth . BU

. (DV, FO) collars located at . _

feet.

_ centralizers located _ ____ . _

_ scratehers located

.Dry.

_. float located

Well _So. BRarrow Well Mo. 16 Date January 21, 1978

Top {liner hanger)

Viscosayy

e feet

i _feet

Type Additives
Permafrost I
feet
Type Additives

Slurry
Weight

Slurry
Volume

13.7 - 14.0 195 cu ft

... z8or
Sturry Slurry
Weight Valume

13



Cementing Procedure {around shoe} icross out where necessary}

Circulated ___ 35 bbls@ -5 BPM, pumped in .. {cu. fr.), {barrels) . _

prewash, used hottom plug {yes, no), mixed cement {1} above 15

minutes, cement (2} above e munutes, ton plug {ves, nol displaced with

12 {ou—4=), (barrels) in minutes at rate of 2.5 BPM, CFM,
{(Bumped plug) (Did not bump plug). Final Pressure Q0 psi . Reciprocated
pipe .. feet while [mixing] and {displacingl cement  Displacing time

minutes.  Had full _— circulation {full, pertisk

Completed job at _. _.. 3200

none, etc.). =m., p.m.

Cementing Procedure {through {DV, FO) at ____feet) {cross out where necessary}

a.m,, p.m,, circulated

bbls @ BPM, pumped in

Opened (DV, FO} at

{cu. ft.), (barrels}

prewash, mixed cement {3} above

minutes, cement {4} zbove .

placed with {cu. ft.), {barrels) in

minutes, dropped closing plug, dis-

minutes at rate of

. BPM, CFM. {Bumped plug}

Displacing time minutes.  Had

(Did not bump plug).

Final Pressure - .

circulation

{full, partial, none, etc.)

Remarks (Third Stage Job, etc))

McGee/Smith

Foreman
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CASING OR LINER CEMENT JOB

Lease South Barrow Gas Field

Date February 4, 1978

Stze Casing 9 5/8" - Serting Depth

Hole Size .12 1/4" = D25

Mud Gradient

Casing Equipment

Howco 148

Top {liner hanger)

Viscosity 38

e shoe, SIS 15 2 S ___ ftoat located __41.74 feet
above shoe, ... _._ _..l.__-’-'_t.zi ; DV, FOJ collars located at ___ .. __ _ . feet
and iect.

3 - S centiahizers tocated 10! above shoe_5,on every other collar
above floar, and on last 3 ceollars in hole. - ; —
_ e scraichers located S— e e
Liner hanger and pack off [describe) . e R .
Miscellaneous {baskets, etc ) e m . e
Cament laround shoe)

No, Slurry Slurry

Sacks Brand Type Additives Weight Volume
(1) 1020 . Permafrost None . 14.6 939 cu ft
{2} e -

Cement through {DV, FO) Collarat ______ __ feet
No. . Slurry Slurry

Sacks Brand Type Additives ;) Weight Volume
{3} - — S B
(ar . . e en . I - ——

20



Cementing Procedure {around shoe} {cross out where necessary)

Chewsted 167 bhis&@ 5 1/2  BPM, pumped in 20 . .. ety {barrels) _.__water ..
e prewash, used bottom plug 4yee no), mixed cement {1} above _ . . 30 ____ .
m.nutes, cement {2) above ___ . . . ... .- __ minutes, top pluy 4yes: nol displaced with
10,7 too—<rk (barrels)in ___ . __ 2 minutes at rate of 5 . BPM, CFM.
(Bumped plug) {Qid not bump plug). Final Pressure . ._._ ... 200 __ . Reciprocated
pipe feet while [(mixing) and (displacing} cement, Displaéing nme 2
minutes.  Had fuil cirgulation {full, partial,
none, etc), Completed job at  _ 3:30 a.m. ~p-F—
Cementing Procedure (through (DV, FO} at feet) (cross out where necessary)
Opened (DV, FO) at a.m., p.m., circulated bbls @ BPM, pumped in
{cu. ft.), (barrels) _ .. prewash, mixed cement {3) above
e minutgs, cement (4) aboue — minutes, dropped closing plug, dis-
placed with . {eu.ft) d(barrels) in _ . _ .. .. minutes at rate of _J/
be____ BPM, CFM. (Bumped plugl {(Did not bump plug). Final Pressure .. _ . _.__ .
Displacing time | — mnutes,  Had e _— circulation

{full, partial, none, etc.)

Remarks {Third Stage Jaob, etc.)

?1oat held.

_ McGee/fSmith
Fareman
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GEOLOGICAL REPORT
OF
USGS/NPRA
(HUSKY OIL OPERATCR)
SOUTH BARROW NO. 16 WELL
SEC. 1, T22N, RI18W, U, M,
NORTH SLGPE, ALASKA
BY

D. B. YOUNG
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ABSTRACT

The South Barrow No., 16 well was drilled as a new field "Wildcat™.
Located approximately 1.8 miles northeast of the South Barrow gas field on
a separate seismically mapped closure, The well was drilled to a depth of
2399, penetrating sediments of Recent to Early Cretaceous age and termin-
ating in the probable pre-Carboniferous Argillite, Small shows of gas were
noted in the Early Cretaceous Torok and "Pebble Shale' Formations. The
primary objective "Barrow gas sand" was not encountered. An unconformity
is thought to have stripped the "Barrow'" at this locatien. A secondary
objective, the '"Sag River Sand" of Jurassic age, was also missing and 1is
thought to have been stripped also by an unconformity, possibly the same
one that removed the "Barrow'. No suitable reservoir rocks were encountered
in this well.

STRATIGRAPHY

QUARTERNARY
RECENT Surface-120' (Unverified)

The surface sediments (top 30') were looked at in cuttings from seismic
shot point holes., The lithology is very fine grained argillaceous sandstone
with thin stringers of pebbles orange, brown, black, all in a permafrost
matrix. The interval from 30' down to 80' was not looked at as this hole
was drilled and surface conductor pipe set prior to commencing with mud log-
ging operations. While circulating for cement placement black lignitic coal
was circulated up. Lithology from 80' to 120' is interpreted as sandstone

from log analysis,

CRETACEOUS
TOROK FORMATICN 120'-1930' Thickness 1810

The top of the Torok Formation is placed at 120" based on a change in
log character and lithology from sandstone to claystone, The first samples
caught for Paleontological examination at 200' indicate an age of Early (re-
taceous (Aptian-Albian). Lithology of the interval from 120'-666' is inter-
bedded claystone, siltstone and sandstone commonly carbonaceous, pyritic and
with rare microfossils. From 666' down to 1320' the litheology is predomin-
antly soft light gray claystone that hydrates and goes into solutioﬁlin the
drilling mud. Occasional beds of siltstone, sandstone, lignite and coal also
occur. From 1320' down te 1550' a marked increase in sandstone and siltstone

with common carbonaceous material indicates a higher energy deposition with
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close proximity teo a distributory stream, From 1550 down to 1782' the
lithology is predominantly medium gray soft claystone. An argillaceous
light gray silty sand occurs from 1782'-1814"' which gave a gas kick of 160
units, Sharp dip reversal indicated by the dipmeter from 1800' down to
1830' is interpreted as a probable thrust fault with approximately 70' of
throw, Paleontological evidence does not verify this conclusion. However,
the similarity of the zone from 1756'-1784' with the normal "Pebble Shale"
(Neocomian Age) top at 1930' to 1960' makes it scem probable. Neocomian fauna
were first noted by Anderson and Warren at a depth of 1900'. No disconform-
ity is suggested by dipmeter between the Tovrok and '"Pebble Shale" Formations.
Age determinations for the Torok Formation indicate a range from Aptian-
Albian (AWA Zonules F-9 to F-11). The suggested environment of deposition
ranges from inner to middle Neritic in the upper part to open Marine in the
lower part, Bulk lithology make-up for the Torok is: Shale 67%; Siltstone

26%; and Sandstone 7%.

"PEBBLE SHALE'" FORMATION 19301'-2332"

The '"Pebble Shale' was topped at 1930' by log correlation with the base
at 2332'. Total thickness of the "Pebble Shale' is 402'. It is thought to
be bounded by unconformities. Paleontological evidence suggests Neocomian
fauna as high as 1900'. These are possibly reworked from the 'Pebble Shale"
or perhaps the base of the Torok isNeocomian in age. The pick used for cor-
relation purposes to determine the top of the Pebble Shale is based on a hot
gamma ray zone of 30' thickness which persists throughout the Barrow gas
field area. Two sidewall cores from this zone indicate it to be composed of
very fine grained argillaceous sandstone., Sample quality through this zone
was poor due to lost circulation materials in the mud. A whole core taken
off the top of this zone on South Barrow Well No. 19 indicates it to be dark
gray, poorly fissile shale with rare frosted quartz grains. A 6' sand bed
was penctrated from 1961-1967', A 300 unit gas "kick" was indicated on pene-
trating this bed. The sand is very fine to fine grained light gray friable
to medium hard, glauconitic, and argillaceous. Yellow fluorescence and
yellow cut fluorescence were noted. Log analysis indicated less than 3 feet
of net porosity (21%). From 1967' to 2070' the lithology is predominantly

dark gray shale grading to siltstone and with occasional sandstone stringers.
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At 2070 pebbles of quartz and varicolored chert and medium grained frosted
quartz grains become common as floaters in the samples, A sidewall vore
cut at 2247' contained pyrite tilled worm burrowing, A color change rom
dark gray to dark hrown-gray occurs at 2206%, At 2280 a light apple green
shalc stringer was cncountered, associated with a dark green glauconitic
siltstone indicating marine deposition.

Correlation was estublished with the zonation of Gruy in their study

of the South Barrow gas field. Points of correlation arc as follows:

K-2 South Barrow No. 9 2104 vs, 2054' South Barrow No, 16
K-3 2153 vs, 21267
K-& 23027 vs,. 2266
Unconformity 2380 vs, 2331

In the Barrow No. 16 well the Kingak Formation (late Jurassic), includ-
ing the "Barrow Gas Sand'' has been stripped off with thcNeocomian unconformity
resting directly on the argillite, A sidewall core cut at 2334' (3' correc-
tion to 2331') indicates an unconformity sand, white, fine grained kaolinitic
with angular chert and reworked nrgillite fragments interbedded with a brown
soft shale of Ncocomian age.

The age distribution of the "Pebble Shale' is considered to bhe Early
Cretaceous (Neocomian), possible AWA “onules F-12 to F-13. Environment of
deposition was open Marine-Neritic. Bulk lithology composition is approxim-

ately 70% shale; 23% siltstone; and 7% sandstone,

ARGILLITL 2332'-2399" (67")

The argillite was encountered at 2332' by log pick. A total of 67' of
argillite was penetrated. The argillite is black, very hard to moderately
hard, with quartz filled fractures and lenses of quartz, It contains fine
euhedral pyrite and becomes foliated aﬁd graphitic from 2350' down to total

depth of 2399', The age and environment of deposition are indeterminate.

CORE AND SAMPLING DATA

One conventional core was taken at total depth in the argillite to check
on fracturing and hydrocarbon occurrence. An inclusion of a soft white putti-
fied anhydrite with bright yellow-white fluorescence and a good gassy odor

lends some support to possible gas production from the argillite should it
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be found to be hiphly fractured at other locations. Vightv-six sidewall

cores were shot with 76 heing recovered, Thirty were shot {or potential

reservolir analysis, 36 for paleentological analysis, and 20 for geochemical
purposes. Drill bit cuttings were continuously collected and analyzed from
200" to total depth. from 200" to 1510" samples were caught in 30' incre-

ments, Prom 1510' to total depth sample interval was 107,

STRUCTURE

A Schlumberger 4 arm high resolution diameter was run from 1487' to
2393' total depth to aid in interpreting the structure.

Dipmeter data starts from within the Torok Formation. From a depth of
1500 down to 1630' dips decrease with depth from 15° down to 5° trending
south-southeust to south. From 1630' to 1670' dips average 3° in a gener-
ally northwesterly direction, From 1670' to 1796' low dips average 4° in
a south-southeasterly direction, A thrust fault is postulated at 1800°,
where a sharp dip reversal occurs with dips changing from 12 to 21° and
azimuth changing from south-southeast to north-northwest over the interval
1800'-~1830", Additional supportive evidence lies in the similarity of the
gamma ray log between 1756' and 1784', which has similar log characteristics
to the normal '"Pebble Shale'" top occurring from 1930'-1960', Approximately
70' of throw is postulated on this fault. Dipmeter readings from 1880°
down to 1980' are consistently in a south-southeast direction with dips
averaging 8°. From 1980' to 2030' data is considered poor, From 2030'-
2100' dips indicate an average of 4% with orientation shifting from south-
southeast to south-southwest, From 2100' to 2330' dipmeter readingé are
somewhat random in nature, favoring a northwest orientation. From 2328
down to 2340' dips average 6% in a south-scutheasterly direction, From
2340' down to total depth of 2399' dipmeter data suggest a possible fault
at 2340', A core taken at total depth in the argillite exhibited near

horizontal dips.

OIL AND GAS INDICATIONS

A standard ultraviolet lightbox,chlorothene cut and microscope were

used for visible hydrocarbon detection. Additionally, a continuous gas in

26



air hot wire device and pays chreriterrarh were oo aperation at oall times
to record kicks and pive o e cosponeat hreabdown. As oo further back-up,
cuttings gas was run on each souple collected for preservation.

The first indicativns ot vos on this weli were at 820' In the Torok
Formation. It 15 postulated tha thas ts the bhase of the permafrost layer
which it is thought acts as o barvicr to the wigration of gas to the sur-
face. A small gas kick of [nl units wius recorded at 1800' from a thin
argillaceous sand that was without visihble hvdrocarbons, A zonc of lost
circulation was encountered at 1850'. Sidewall cores indicated only clay-
stone and the losses must be assumed to be to a zone above possibly at
1800' where the small gas kick was neted. A thin bed of clean to arpgilla-
ceous sand occcurred from 19611'-1807" which gave a methane only kick of 320
U, Sidewall cores of this sand indicate effective porosities ranging from
4,4% to 7.1% with horizontal permecability ranging from 1.6 to 3.4 milli-
darcies. Yellow sample fluorescence piving a slow streaming cut with a
yellow cut fluorescence was obscrved. From 1967' to total depth only rare
stringers of sand 2' to 3" thick occur, giving small kicks of a magnitude
of 100 units of total gas. The 3' core taken in the argillite at total
depth had a good gassy odor on partings and a white amorphous soft anhydrite
or clay mineral had a bright yellow-white fluorescence giving an immediate
yellow-white cut fluorescence. The argillite is generally tight, with no
open fracturing observed and muny quartz filled fractures,

While ne significant gus kicks were encountcred, it 1s nevertheless
encouraging te find some hydrocurbon indications in the argillite. Should
a zone of intense fracturing be tound in a structurally favorable positien,

it may well be productive,

CONCLUSTONS

1. The hydrocarbon potential of this well was fully evaluated as the

complete sedimentary section was penctriated.

2. No potentially cconomic zones of hydrocarbon were encountered in
this well. The best zone encountered was a 6' thick sand stringer Wwith a

measured cffective porosity of 6% with permeability of 3,4 millidarcies,
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APPENDTX A

LOGS RUN_AND INTERVALS

DIL Run No, 1
DLI-5P Run No, 1

BHC Sonic/GR Run No, 1
Run No, 2

FDC/CNL/GR/CAL Run No, 1
Temp, Survey - Before
Temp, Survey - After
HRD (Dipmeter}

Velocity Survey

Geolog

Mud Leog

D Exponent and Dc Exponent

89!

1487

389!
14877

1487t

TD

™

14877

300

70

200!

200!

1501

2392

15020
2393?

23931

Surface

Surface

2393

23991

2339?

2399

2399
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DRILL CUTTINCG: DESCRIPTIONS

DESCRIPTIONS BY DAVID B. YOUNG

0

80

170

230

380

410

470

530

560

680

830

890
950

1010

1160

80

170

230

380

410

470

530

560

680

830

890

950

1010

1160

1130

No samples collected.

Claystone: light to medium gray, bentonitic, gummy, in
part silty.

Sandstone: fine to medium grained, compacted, angular
quartz, vari-colored, carbonaceous, pyritic; Siltstone:
light gray, hard, argillaceous, carbonaceous, calcareous;

Claystone stringers.

Claystone: gray, bentonitic, gummy; Siltstone stringers.

Siltstone: light gray, carbonaceous; Sandstone: fine
grained, white to gray, compacted, angular, sorted, few
chert pebbles.

Claystone: buff, gray, silty, Kaolin, rare fossils.

Siltstone: light gray, argillaceous, hard, calcareous,
carbonaceous, pyritic; Sandstone stringers, fine grained.
white to gray, well sorted, tight, micaceous, pyritic,
trace of chert.

Siltstone: as above; Claystone: gray, soft, silty.
Sandstene: fine to medium grained, white to gray, well
sorted quartz, rounded, tight, in part friable, carboen-
aceous, pyritic; Siltstone: as above, grades to Sandstone.
Siltstone: 1light gray, pyritic, slightly calcareous;
interbedded Sandstone: fine grained, tight, argillaceous;

Claystone: buff, silty, Kaolinitic.

Siltstone: as above; Claystone: dark gray, gummy, silty;
trace of Sandstone with biotite.

Siltstone: as above; Claystone and Sandstone stringers.

Claystone: dark gray, gummy, tan, silty, Kaolinite.

Sandstone: fine grained, light gray, argillaceous, well
sorted, rounded hard quartz, tight, carbonaceous, calcar-
eous, pyritic; Siltstone grades to Sandstone: brown frag-
ments of chert, rare pelecypods and micro-fossils:

Siltstcne: light gray, hard, pyritic. Poor sample quality.
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1190

1220

1250

1370

1410

1460

1510

1560
1670
1690
1776

1800

1840

1890

1910

1930

1950

1955

1220

1250

1370

1410

1460

1510

1560

1670

1690

1770

1800

1840

1890

1910

1930

1950

1955

1970

Sandstone: Yine prained, light gray, clean quartz, Sub-

angular, well sorted, hard, tight, calcareous, pyritic.

Shale: brown, bitumenous laminae, lignitic; Claystone:
light gray, silty, soft; Siltstone as above.

Sandstone: fine grained, light gray to white quartz,
well sorted, rounded, calcareous, pyritic, carbonaceous,
mafics.

Coal: black, blocky; Siltstone: light gray, pyritic.

Siltsteone: light gray, highly argillaceous, pyritic;
lignite stringers.

Sandstone: very fine grained, light gray, argillaceous,
pyritic, medium hard, slightly calcareous.

NOTE: Samples above 1510 are unreliable due to very poor
recoveries, Below 1510, sample recoveries and

reliability are fair to gecod.

Claystone: light gray, silty, carbonaceous, slightly
calcarecus, up to 10% free well rounded quartz pebbles.

Claystone: as above, becoming medium gray, non calcareous.
No refturns.
Claystope: medium gray, scoft, non calcarecus.

Claystone: as above, in part silty.

Sandstone: 1light gray, fine grained, friable, argillaceous,
very finely carbonaceocus; interbedded Claystcone as above.

Shale: dark gray, medium hard, flaky; interbedded with and
grading to Claystone: medium gray, slightly silty.

Sandstone: fine grained, light gray, well rounded,
friable, argillaceous.

Shale: Claysteone interbedded.

Sandstone: light gray, fine grained, well rounded, fri-
able, argillaceous.

Shale: dark gray, medium hard, laminated, fissile,
micaceous. Q
Sandstone: fine to medium grained, light gray, medium
hard, friable, glauconitic, well rcunded, argillaceous,
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in part clean quartz, dull vellow fluorescence, slow stream-—
ing cut, fair yvellow ring; Limestone: tan, micro-fossil-
iferous stringers.

1970 - 1980 Shale: medium to dark gray.

1980 - 1990 No sample.

1990 - 2010 Siltstone: dark gray, highly argillaceous, micaceous.

2010 - 2040 Sandstone: very fine to fine grained, light to medium gray,

hard, argillaceous, well rounded, well sorted, pyritic in
part, clean, friable, fair porosity, 20% dull vellow-gold
fluorescence, slew cut.

2040 - 2070 Siltstone: interbedded with Shale, few thin Sandstone
stringers, tight with oil odor, spotty yellow fluorescence,
fair cut, no visible stain, few vari=colored chert pebbles.

2070 - 2110 Shale: dark to medium gray-brown, soft, silty, fissile,
flaky, micaceous,

2110 - 2120 Sandstone: very fine grained, light gray, medium hard,
argillaceous, carbonaceous.

2120 - 2140 Siltstone: grading to Shale: dark gray, soft, micaceous.

2140 - 2250 Siltstone: grading to Shale as above; few thin Sandstone
stringers.

2250 - 2255 Sandstone: fine grained, clean, rounded, well sorted

quartz with common dark mineral graimns, in part clay
filled; dull yellow, spotty fluorescence, goed crush cut,
yellow contaminated fluorescence from spersene.

2255 - 2280 Shale: light green with mica, interlaminated with Shale:
brown-gray, fissile and Siltstone: green to gray, a few
chert pebbles, trace of very hard quartz Sandstone.

2280 - 2300 Sandstone: fine grained, clean, rounded, well sorted,
common, dark mineral grains, friable with fair porosity,
loose, medium to coarse grained, well rounded quartz,

polished.

2300 - 2320 Shale: black, medium hard, graphitie,.

2320 - 2330 Argillite: black, hard, sub—-conchoidal, blocky with rare
large (.5 - 2mm) quartz filled fractures. _

2330 - 2360 Argillite: black, becoming foliated, trace of graphite,
few pieces with quartz laminae, rare, large (2mm) drusey,
vugs.
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2360 ~ 2398

2395 - 2398

Argillite: as above, horizontal bedding, thin quartz
laminae, anhydrite inclusions, geood gas odor on core
partings, fair vellow to white cut fluorescence.

Core No. 1: Cut 4 feet, recovered 3 feet.

Argiliite: black, graphitic, hard, blocky, with thin
interlaminations of quartz and pyrite; random fractures
filled with quartz; occasional anhydrite inclusions below
2397; gassy odor on fresh breaks, occasional oil stain on
bedding plane; yellow white cut fluorescence from crushed
sample 2397 -~ 2398,
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SIDEWALL CORE DESCRIPTIONS

SAMPLE DESCRIPTIONS BY DAVID B. YOUNG

Run No. 1. Shot 86 sidewall cores; recovered 76.
" Depth Recovery Description

2370 1/4" Argillite: black, foliated, trace of graphite, thin
quartz laminae and banded pyrite.

2364 None

2356 1/8" Shale: black, scft, crushed.

2350 3/8" Shale: black, laminated.

2350 3/8" Shale: as above.

2346 1/2" Shale: black, laminated, crushed.

2343 1 Shale: black, laminated.

2340 3/4" Shale: black, laminated, large pyrite inclusions.

2338 3/4" Shale: black, laminated.

2334 1" Sandstone: white, fine grained, clayey, possible kaolin-
ite, angular chert and reworked argillite fragements with
Shale: dark brown, soft.

2332 " Shale: dark brown, highly silty.

2330 1 1/4" Shale: dark gray to brown, medium hard.

2328 11/2" Shale: dark gray to brown, medium hard.

2326 1" Shale: dark gray to brown, medium hard.

2324 1" Shale: dark gray.

2320 /2" Siltstone: gray to brown.

2315 iR Shale: slightly silty, gray to brown.

2312 1" Shale: gray to brown.

2312 3/4" Shale: as above. ;

2310 3/4" Siltstone.
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Depth Recovery Description

2310 374" Siltstone.

2308 v/4" Siltstone.

2305 1" Siltstone: dark gray.

2300 3/4" Siltstone: highly argillaceous, brown to gray.

2300 3/4" Siltstone: as above.

2269 1 1/4" Shale: gray to brown, slightly silty.

2269 None

2266 1" Shale: gray to brown.

2265 3/4" Siltstone: dark gray.

2250 None

2247 11/2" Shale: dark gray, medium hard, silty, pyritic, filled
worm tube bioturbation.

2246 i" Siltstone: dark gray, pyritic.

2245 None

2240 None

2200 1 1/4" Shale: dark gray, gummy.

2200 ' None

2187 1 1/4" Shale: dark gray, soft.

2186 1 1/4" Siltstone: medium hard, dark gray.

2185 None

2161 " Shale: dark gray, slightly silty.

2160 " Shale: dark gray.

2150 None

2150 1 1/4" Shale: dark brown to gray, slightly silty.

2129 1 1/4" Shale: dark gray, slightly silty.



Siltstone: dark gray.

Shale: silty, dark gray.

Shale: dark gray, pyrite inclusions.

Shale: dark gray, silty.

Sandstone: very fine grained, brown, interlaminated
with Shale: dark gray, silty, pyrite inclusions.

Shale: dark gray, soft, with sandstone lense.

Shale: dark gray, soft, gummy.

Shale: dark gray, soft.

Shale: dark gray, slightly silty.

Shale: dark gray, laminated, horizontal, trace of pyrite.
Shale: dark gray, laminated, very soft, bentonitic,
Shale: light gray with dark gray shale inclusicns,
horizontal bedding planes.

Sandstone; fine to medium grained, clean, poorly con-
sclidated with Limestone: tan, fossiliferous with

Shale: dark gray, common glauconite.

Sandstone: very fine to fine grained, light gray, in

Sandstone; very fine to fine grained, tight, light gray,
friable, partly clay filled.

Depth Recovery Description
2128 None
2127 3/4"
2100 1" Shale: gray.
2100 1" Shale: as above.
2056 3/4"
2055 1 1/4"
2054 1" Shale: dark gray.
2050 1"
2050 1 1/4" Shale: as above.
2033 1
2032 IR
2031 I
2000 None
2000 11/2n
1968 1 1/4"
1967 1"
1966 -

gummy .
1965 -
1964 1/2"
1963 3/4"

part clay filled.
1962 1"
1961 -

Sandstone: as ahbove.
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Depth Recovery Description

1950 1" Sandstone: very fine grained, silty, friable, partly
clay filled, small limestone lenses.

1940 3/4" Sandstone:; very fine grained, light gray, argillaceous.
1900 1 Shale: dark gray, gummy.

1894 3/4" Shale: dark gray, laminated, medium hard.

1850 1 1/4" Shale: dark gray, medium hard, slightly laminated.
1850 1" Claystone: medium gray.

1800 1". Siltstone.

1800 i Siltstone: light gray.

1794 1 1/4" Claystone: soft.

1750 IR Claystone: dark gray, soft.

1700 3/4" Claystone: medium gray, soft, gummy.

1694 3/4" Claystone: dark gray, soft.

1650 1" Claystone: dark gray.

1650 1" Claystone: as above.

1600 1" Shale and very fine grained Sandstone and Siltstome:

interlaminated, slightly pyritic¢, bioturbation,

1600 " Shale: dark gray, soft, slightly laminated.

1560 1™ Claystone: gray.

1550 1" Siltstone; gray.

1517 3/4" Sandstone: light gray, very fine grained, interbedded

with Shale: dark gray.

1505 1 1/4" Sandstone: very fine grained, white with fine to medium
sized ceal flecking.
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200

400

600 —

800

1000 —

1200—

1400 —

1600'—

1800 —

2000

2200 -

2400

WELLBORE SCHEMATIC

ﬁ ABANDONMENT _ MARKER

13 3/8" 72ib, $-95 v L] ‘E— 13 3/8" CASING CEMENTED TO SURFACE
cS6 ot 99 M 3 WITH 250 SACKS OF PERMAFROST
36. .t 99 MD i’ *) CEMENT. |-21-78

.. .

<

| peser |

* T0 |

sURFACE |u REVERSED MUD /WATER/DIESEL AT 1208

N —— PLUG NO. 2, 2-16-78
g 5/8" RALIBURTON CEMENT RETAINER SET
. AT 1426. 55 SACKS OF PERMAFROST

-4 CEMENT BELOW, 5§ SACKS ABOVE. TOP QF
N CEMENT AT 1414' K.B,, BOTTOM OF CEMENT

1
DRILLING AT IS58' K. B.

9 5/8 53.5Ip, $-95
CSG. at 1487

'Ii__—__ 9 5/8" CASING CEMENTED TO SURFACE WITH

2600—

I2 1/4" HOLE TO I510' t020 SACKS OF PERMAFROST CEMENT. 2-4-78

SA Ty

cie Ui le————— PLUG NO. |, 2-15-78

e 2300'- 1850" WITH 175 SACKS OF CLASS
;;l- "G" CEMENT WITH 2% CALCIUM CHLORIDE .
3 4 r

T

PR S

— g 1/2" HOLE TO 2400 K.B. T.0.

ALL DEPTHS ARE KB MEASUREMENTS
K.B. ELEVATION — 30'
PAD ELEVATION — i2'
GROUND LEVEL—27

SOUTH BARROW No. |6

NORTH AREA
150" FEL and 450 FSL
Sec. |, T22N, RI8W, UM

HUSKY OIL N.RP R Operations
NATIONAL PETROLEUM RESERVE in ALASKA
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ABANDONMENT MARKER

————NEEDLE VALVE, /2" NPT
————RULL PLUG, 2" TAPPED 1/2" NPT

————GATE VALVE, 4" ANSI 150 RF

LINE PIPE, 4"
MARKED IN WELDED WRITING ON 4" PIPE:

USGS - ONPRA
SOUTH BARROW WELL 16
150' FEL, 450" FSL
SEC. [, T22N, R.IBW,, U.M.

VHdNO-5S95N

J—TEMPLATE CAP

—_—CASING HEAD, OCT ¢€-22, 10" 3000 PSI X
9 5/8" SLIP-ON

—BULL PLUG, 2" NPT

GATE VALVE, OCT, 2" 2000 PSJ.
BULL PLUG, 2" NPT

o'

—-——SURFACE CASING, 9 5/8"

——— WIRELINE ENTRY GUIDE

SOUTH BARROW No. 16

NORTH AREA
150" FEL and 450 FSL
Sec. |, T.22N., R.I8W, U.M.

HUSKY OIL NP R Operations
NATIONAL PETROLEUM RESERVE in ALASKA
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RIG INVENTORY

Drawworks

National T-20, single drum grooved for 1" wireline with 15" double hydromatic
brake, automatic breakout and make up catheads, driven by one set GMC diesel
twin 671 engines, 300 HP, through Allison torque converter, all mounted on
single skid. One Westinghouse 3YC air compressor driven by main PTO.

Mast

Lee C. Moore, 95' high with 9 foot wide front by spread cantilever. Gross
nominal capacity 290,000 1lbs with racking board capacity of 130 stands 4 1/2"
drill pipe (doubles}. Mast crown block capable of stringing eight 1" wire
lines.

Sub Base

Three box sections, two at ground level 8 feet high, 9 feet wide, 37 feet
long; center section 8 feet 5 inches high, 9 feet wide and 37 feet long.
Clear working space from bottom of rotary beam to bottom of sub base is 14

feet 7 inches. Rotary table to bottom of sub base is 17 feet. (Add four
inches for rig matts.)

Rig Matts
Ten 4" X 16' long X 8' wide; fifteen 4" X 24' long X 8' wide.

Traveling Blocks

IDECO, 160 ton, four 1" sheave combination block and hook.
Swivel

EMSCO L-140, 6 5/8" left hand API regular pin, 140 ton capacity.
Bails

Byron Jackson, 2 1/4" X 108", links 250 ton capacity.

Rotary Table

Qilwell 17 1/2" split square drive master bushing, 275 ton static load capacity.
Mud Tank
Three section, insulated tank. Capacity shale tank: 75 barrels; capacity

middle tank: 100 barrels; capacity suction tank: 112 barrels. Shale tank
equipped with shale jet and 16 barrel trip tank. Total capacity: 303 barrels.
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Shaker

Single Brandt tandem separator driven by 3 HP, three-phase, 440 volt, 1750
RPM explosion proof electriec motor.

Degasser

Drilco, see-flo, driven by 7 1/2 HP, three-phase, 440 volt, explosion proof
motor with 1/2 HP, three-phase, 440 volt explosion proof blower.

Desander

Pioneer model S§2=12; capacity: 500 GPM.
Desilter

Pioneer model T8-6; capacity: 500 GPM,
Mud Mixer

One Dreco, driven by 5 HP, three-phase, 440 volt, 1725 RPM explosion proof
motor.

Hopper

One low pressure mud mixing hopper.

Generators.

One Caterpillar model 3406, 210 KW; one Caterpillar, skid mounted in Hercable
house, 8' 5" high X 8" 2" wide X 29' 5" long; one Caterpillar medel D-333,
100 XW standby.

Boilers

Two Continental, 40 HP, 120 PSI diesel fired skid mounted in Hercable house,
8" 4" high X 8" wide X 35' long.

Steam Heaters

Seven model 90H Trane steam heaters; three model 96H Trane steam heaters.
Tongs

Byron Jackson, type ''C", short lever, with heads.

Indicator

(Weight) Cameron, type "C", up to 400,000 lbs. v
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Indicator

{Rotary Torque) Martin Decker hydraulic piston wheel type with remote gauge
at Driller's position.

Indicator

(Tong Torque) Martin Decker, hydraulic piston type with remote gauge.
Mud Box

OKE mud box with 3 1/2" and 4 1/2" rubbers.

One set for 3 1/2" drill pipe. One set for 4 1/2" drill pipe.
Elevators

One set for 3 1/2" drill pipe, 18 degrees taper. One set for 4 1/2" drill
pipe, 18 degrees taper.

Kelly

One square 4 1/4" drive, 4" FH pin, 6 5/8" API regular left hand box. One
square, 3 1/2" drive, 3 1/2" IF pin, 6 5/8" API regular left hand box.

Kelly Bushing

VARCO, square drive, 3 1/2" rollers.
Pumps

(Drilling and Cementing) Two Halliburton, HT-400D, single acting piston pumps
with Gist 0il Tool API fluid ends, each driven by GMC diesel 8V-71N, 300 HP
engines through an Allis-Chalmers torque converter, model 8FW1801-1 and a
twin-disc power shift transmission, model no. T=A-51-2003. Continuous duty
with 5 1/2" API pistons at maximum of 75 SPM will produce 185 GPM for each
pump with maximum pressure up to 3000 psi. Both pumps can be run simultane-
ously if desired. The discharge mud line furnished by contractor from pumps
to swivel connection is designed for 3000 psi working pressure. Each pump
unit mounted on 8' 4" high X 10" wide X 40' long covered skid.

Air Compressors

One LeRoi 34C mounted on drawworks compound. One Ingersoll Rand model 71-T2-
T3011 T™, driven by 10 HP, 440 volt, 1725 RPM explosion proof electric motor.

Water Tanks /

One 7' high X 9' wide X 20' long, insulated water tank, mounted in the sub base;
capacity: 225 barrels. One 17' 4" long X 6" 4" wide; capacity: 120 barrels.
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Fuel Tanks
One 20' long X 8' 6" wide; capacity: 6,000 gallons.

BOPE
One ten-inch, 900 dual Shaffer gate LWS with three-inch flanged side outlet
one side.

One - ten—-inch 900 GK hydril.

One - ten-inch 900 drill speool with twe-inch flanged outlets both sides.
One - set 4 1/2" pipe rams.

One - set 3 1/2" pipe rams.

One - set blind rams.

One - upper kelly cock T1W & 5/8" regular LH box to pin.

Two — TIW 10,000 psi lower kelly cocks, 4 1/2" XH joints.

Twe — T1W 10,000 psi lower kelly cocks, 3 1/2" IF joints.

One - inside preventor, 10,000 1b Hydril, 4 1/2" XH.

One - inside preventor, 10,000 1b Hydril, 3 1/2" IF.

Choke Manifold

Three-inch, 3000 1b, with one two-inch OCT adjustable choke; one two-inch
QCT positive choke and space for automatic choke.

Closing Unit

One 80-gallon Hydril closing unit with four nitrogen bottle backup. Four-
station Koomey control manifold with four-station air operated remote
stations.

Drill Pipe

5000 feet, & 1/2", 16.6 1b, grade E, &4 1/2" XH joints; 5000 feet, 3 1/2",
15.5 1b, grade E, 3 1/2" IF joints.

Drill Collars

Nineteen - & 1/4" X 2 1/4" X 30" four-inch H90 tool joints.

One -6 1/4" X 2 1/4" X 30" four-inch H90 X 4 1/2" regular-bottom cellar.
Nineteen -~ 4 3/4" X 1 3/4" X 30" X 3 1/2" IF X 3 1/2” regular bottom collar.
One -4 3/4" X1 3/4" X 30" X 3 1/2" IF X 3 1/2" regular bottom collar.
Subs

Two — 4 1/2" XH kelly savor subs.

Two — 3 1/2" IF kelly savor subs.

Two ~ 4 1/2" XH box to 4" H90 pin (DC crossover). : K

Two — 4" H90 box to 4 1/2" regular box (bit sub}. v

Two — 3 1/2" IF box to 2 7/8" inch API regular box (bit sub).
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